Specimens of Pleurodeles waltl which were kept in deep water and shocked whenever they ascended to the surface for air soon ascended less frequently than yoked controls which were shocked independently of their own behavior whenever the experimental animaJs were shocked. The results suggest that, under suitable conditions, amphibians are capable of rapid learning.
It has been concluded from their sluggish and uneven performance in a variety of learning experiments that learning cannot have played a large part in the success of amphibians and that amphibians actually may be inferior to flShes in learning ability (Hempelmann, 1925; Noble, 1931; Warden, Jenkins, & Warner, 1936; Thorpe, 1964 ). An alternative interpretation of the same results is that suitable conditions for the analysis of learning in amphibians were not employed (Van Bergeijk, 1967) . Support for this view is provided by the fact that we have been able, at least in one urodele species, to produce rapid and reliable modification of behavior by the use of punishment. Our choice of punishment was based on an early study of the effect of shock on feeding in frogs (Schaeffer, 1911) , but we decided to work with breathing rather than feeding because it is a more dependable response and easier to measure (Spurway & Haldane, 1953) .
Amphibians respire both through skin and lungs, the amount of gaseous exchange taking place at the different surfaces varying with species, stage of development, and environmental conditions (Foxon, 1964) . In experiments with Triturus, for example, Spurway & Haldane (1953) observed that the frequency with wh ich specimens maintained in deep water would rise to the surface for air increased with temperature and decreased with the partial pressure of oxygen above the surface of the water. Finding ascent to the surface for air to be a stable pattern of behavior also in Pleurodeles waltl, we attempted to reduce its frequency of occurrence by *This work was done while the last-narned autbor was Visiting Professor in the Isotope Departrnent of the Weizrnann Institute. His participation was supported in part by Grant MH17736 frorn the United States Puhlic Health Service.
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METHOD The training apparatus was al-liter beaker into which two black perforated PVC plates, 10 cm wide, were placed. With the plates 2 cm apart and the beaker filled with water to the level of 12 cm, the animal was confined to aspace of 10 x 2 x 12 cm between the plates. Grids of stainless steel fixed behind the plates were used as shocking electrodes so that there was a fairly uniform flow of current across the animal's compartment when a voltage difference was applied. Ascent of the animaJ to the surface was detected with a photocell, a response being registered on a counter whenever the animal interrupted a beam of infrared light 1 cm below the level of the water.
About 1 month after metamorphosis, 40 naive animals were paired on the basis of size. The two members of each pair, side by side in identical beakers, were tested in a single experimental session. First, there was a 1-h period of adaptation to the apparatus, during the last 15 min of which the number of ascents made by each animaJ was recorded. In the next 2-h period, each ascent by one member of the pair, designated the experimental animaJ, was punished with 10-V shock. The shock was given in trains of five 0.2-sec pulses, with 0.8 sec between pulses and 3 sec between trains; it tumed on automatically whenever the experimental animal ascended and turned off when the animal descended. The second member of each pair, serving as a yoked control, was shocked independently of its own location whenever the experimental animaJ was shocked because the two pairs of electl'odes were connected in parallel. The number of ascents made by each animal in each 15-min interval of the 2-h training period was read from counters.
RESULTS
The results are plotted in Fig. 1 . In the first interval, which was the last portion of the adaptation period, the mean number of ascents made by the two groups was very much the same. At the beginning of training, there was so me decrease in the number of ascents made by both groups, but the decrease was large and progressive in the experimental animals, while only small and transient in the controls. A nonparametrie test for paired replicates based on total number of responses in the training period shows the difference between the two groups to be statistically significant at a level of confidence well beyond 1%. Only 2 of the 20 experimental animaIs failed to make fewer ascents than their yoked controls.
The effectiveness of the instrumental contingency does not mean, of course, that we have here an instance of instrumental learning in the sense of a direct effect on the punished response. The measured change in behavior may be accounted for as weil in terms of a classically conditioned aversion in the experimental animals to the upper region of the apparatus or to other stimuli correlated with ascent. Whichever interpretation is correct, the resuIts do not lead us to suspect any learning deficiency in Pleurodeles, but encourage us to think further about the development of suitable techniques for the analysis of learning in this and other amphibian species. 9 CONTROI. 15MIN. BLOCKS Fig. 1 . Mean number of ascents 10 the surface made by the two groups in successive 15-min intervals. In the first interval, no shock was given. In Intervals 2-9, both the experimental and the contro} animals of each pair were shocked whenever the experimental animaJ ascended. HEMPELMANN, F. TierpsycholDgie vom 
